First-aid knowledge in Kuwaiti parents is lacking for avulsion and replantation of teeth despite a high level of knowledge of how to manage simple body injuries. Knowledge of firstaid measures regarding avulsion and replantation of teeth should be increased by intervention programs.
Dry storage of the tooth will cause irreversible injury to the periodontal membrane, resulting in loss of the replanted tooth over time [7, 8, [13] [14] [15] [16] [17] . However, storing the tooth in water is not recommended because its osmolality is too low [18] [19] [20] . Wrapping the tooth in plastic wrap can prevent evaporation for at least 1 h [15] , or the tooth may be stored in saline or a balanced salt solution [7, 16, 18] . Storing the tooth in the patient's saliva is another alternative for shorter periods [7, 14, 16] . The use of specially composed cell culture media has been mentioned in the literature [1, 10, 13] , but such media are seldom accessible at the place of accident. Milk, however, which can usually be found in the vicinity of the place of accident, has a favorable osmolality and composition for the viability of periodontal ligament cells and therefore has been recommended for temporary storage of avulsed teeth before replantation [18, 20] .
Knowledge of the important steps to take after an accident increases the success rate for the avulsed and replanted permanent tooth [1, 10, 11, 16] . For this reason, it is important to educate the public about accidents involving tooth avulsion in children. Most studies on lay knowledge of tooth avulsion indicate that the level of knowledge is low [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] . In a recent study in Kuwait, it was shown that children have a low level of knowledge about avulsed teeth [31] . Although many of the children had received general first-aid information, dental injuries were not included [31] .
Providing information is a way to increase knowledge of dental first aid. Parents can play an important role in improving the prognosis of avulsed permanent teeth of schoolchildren if they are informed about the first-aid steps to be taken at the time of an accident. Before planning information campaigns, it is important to assess the knowledge level of parents. As no previous study has been done in Kuwait to evaluate the knowledge of parents about emergency procedures for tooth avulsion, the purpose of this study was to assess the Kuwait parents' level of knowledge.
Subjects and Methods
Parents were asked to take part in an evaluation of knowledge about tooth avulsion and replantation. Participation in the study was voluntary and completely confidential, as names were not required on the questionnaires given to all parents who presented for dental treatment for their children either to the Pediatric Dental Unit, Amiri Dental Center, or a private practice in Kuwait City. The questionnaires were in the Arabic language, and parents completed them while waiting for their children's treatment. All 63 questionnaires given out were completed; no parent refused to take part in the study. The first part of the questionnaire consisted of general demographic data. In the second part, parents were asked if they had any training in first aid, and if so, whether dental emergencies had been included. Experience of previous trauma was also recorded.
Questions first assessed general knowledge and then more specialized knowledge. Parents were asked about their knowledge of emergency situations with emphasis on the following areas: (A) knowledge of trauma other than dental; (B) knowledge about teeth and avulsion; (C) special knowledge of tooth avulsion and replantation. Three to 5 questions were designed to assess parents' knowledge. A score ranging from 0 to 3 was given where 0 = no knowledge, 1 = minor knowledge, 2 = good but incomplete and 3 = complete knowledge. In section C, more exact knowledge was assessed in the following areas: (a) replantation of permanent teeth only; (b) methods of cleaning the tooth before replantation; (c) extra-alveolar time.
For details of all questions, a thorough description of the scoring method and design of the form, see Appendix and Andersson et al. [31] . Scores were calculated and descriptive statistics were used to describe and analyze the data. ANOVA was applied to test for significant differences between age, gender and parents' level of education. A significant difference was considered at p ! 0.05.
Results
Sixty-three parents or guardians participated in this study. The mean age was 34.5 8 6.2 years. Forty-one (65%) were mothers, 21 (33%) fathers and 1 (2%) an adult closely related to the child. Fifty (79%) of the parents had a university education after high school of 2 or more years.
Information about First Aid
Fifty-one (81%) reported they had never received any information about first aid. Those who reported having received information described this as general information without any inclusion of first aid for dental injuries. Sixty (95%) of the parents had not had any information about first aid for dental injuries. Three parents (5%) recalled having received information about first aid for dental injuries.
General Knowledge Variables
Body Trauma. Eleven (18%) parents had no knowledge about first-aid treatment of simple body injuries (score 0). Thirty-six (57%) showed some information (score 1) and 15 (24%) good information. One (2%) showed complete knowledge.
Tooth and Avulsion in General. Nineteen (30%) parents could not demonstrate any knowledge of tooth avulsion; 40 (64%) had some knowledge, and 4 had good knowledge. No one had complete knowledge (score 3).
Primary Teeth. Forty-four (70%) did not have any knowledge about primary teeth and replantation; 16 (25%) showed some knowledge (score 1), and 3 (5%) showed good or complete knowledge (scores 2 and 3).
Specific Treatment-Related Variables
Tooth Cleaning. Fifty parents (79%) did not have any knowledge of how to clean the tooth; 13 (21%) showed some knowledge (score 1), and there were no parents with good or complete knowledge (scores 2 and 3).
Extra-Oral Storage Time. Fifty-five parents (87%) did not know anything about extra-oral storage time; 6 (10%) showed some knowledge (score 1); 1 (2%) showed good knowledge (score 2), and another demonstrated complete knowledge (score 3).
Storage Method. Fifty-four (86%) parents demonstrated lack of knowledge regarding storage method and medium; 9 (14%) parents demonstrated minor knowledge (score 1), and no parents had good or complete knowledge (score 2 or 3).
Parent's Age, Gender and Educational Level. There was no significant difference in the level of knowledge between young ( ! 30 years) and old parents, fathers and mothers or parents with an academic education after high school compared to those without postsecondary education.
Discussion
Questionnaires are good for screening provided they are carefully designed. For this study, a standardized questionnaire was used to check the level of knowledge. Questions were formulated in simple language and parents given an opportunity to make inquiries when the questionnaire was collected. Nonetheless, very few inquiries were made, indicating that the questions and design of the questionnaire were appropriate.
The method of using key questions for different knowledge areas has been successfully used [31] , but no previous study has been recorded in the literature using such a scoring system for studying the level of knowledge for dental trauma. The advantage of using a system to score the level of knowledge is that knowledge levels for different categories can be measured and compared, providing an opportunity to optimize strategies for intervention for different categories. Furthermore, comparisons can be made over time, enabling researchers to follow developments after an intervention. In addition, scoring of knowledge also affords an opportunity to measure and compare the effects of different methods of intervention.
Within the limitations of the present study, the results indicate that parents have a low level of knowledge regarding tooth avulsion and replantation and procedures to follow in an emergency. This finding is in accordance with two other studies of parental knowledge performed in Nigeria [28] and Singapore [29] . An absence of knowledge will result in avulsed teeth not being replanted or stored in a nonphysiological medium prior to replantation, which will severely affect the prognosis of the tooth. This is unfortunate because, with simple measures, most avulsed teeth can be successfully replanted with a good prognosis. Since parents were well educated, many of them with university degrees, it is apparent that the level of education had no influence on the knowledge of tooth avulsion. This is probably because very little or no information about tooth avulsion and replantation has been given to Kuwaiti parents. Parents were more knowledgeable about how to treat simple emergency injuries to other parts of the body, probably because there has been some basic education. Considering that dental injuries occur frequently, it is remarkable that they are not included in general first-aid information. This lack of instruction is not limited to Kuwait but has been reported in other countries [21, 22, 27] . It would be beneficial if instruction in how to manage dental injuries would be more widespread in society. Many teeth could be saved and the unnecessary suffering from a lost permanent tooth in early childhood could be avoided.
Loss of a permanent tooth results in severe functional, esthetic and psychologically negative consequences. In young children, permanent replacement of lost teeth with implants and bridge therapy is not recommended because of the risk of interfering with the development of the jaw while the children are still growing [1] . For this reason, these children have to wait for their final treatment until growth has been completed, resulting in temporary, often removable dentures in a psychologically sensitive period of life. Moreover, losing and replacing a permanent front tooth results in high costs for the family and society [1, 2, 5] . The annual incidence of dental injuries has been reported to be 13/1,000 in the permanent dentition among children and adolescents resulting in a prevalence of 30-40% in the age of 16-18 years [1, [3] [4] [5] . Avulsion injuries comprise 2% of all dental injuries [2] . It is estimated that around 100-150 children in Kuwait will suffer from new avulsion injuries of permanent teeth each year. Many of these teeth could be replanted and saved if the children and parents knew what proce-dures to follow after an avulsion injury. A recent study showed that the knowledge level of children was low so parents are an important group since many dental injuries occur when the child is in the home environment [31] . An avulsed permanent tooth can be replanted with successful healing and the tooth retained for life. The prognosis of healing depends on appropriate emergency management immediately after the avulsion trauma [1, [7] [8] [9] [10] [11] . A number of experimental and clinical studies have yielded extensive knowledge on the impact of the injury, the relationship between the measures taken and the prognosis of healing, as well as healing of the tissues [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [32] [33] . Nevertheless, the prognosis is still largely determined in the first 15 min after trauma has occurred [9] . By acting quickly and effectively, an avulsed tooth can be successfully replanted and retained in most cases. By increasing knowledge of how avulsed teeth are to be dealt with at the site of the accident, the risk of incurring future negative consequences is minimized. As a result of more teeth being saved, there will be no need for replacement by bridge or implant treatment and these costs of treatment will be reduced for the individual and Kuwaiti society.
Increasing the knowledge of parents on the emergency management of knocked-out teeth is desirable by creating suitable and directed educational programs. There are various ways to achieve this goal. These programs could also include teachers, sports leaders, coaches, nurses, receptionists in emergency centers and even physicians. There are various ways to achieve this goal.
Conclusion
First-aid knowledge in Kuwaiti parents is lacking for avulsion and replantation of teeth despite a high level of knowledge of how to manage simple body injuries. Knowledge of first-aid measures regarding avulsion and replantation of teeth should be increased by intervention programs.
Has your child ever damaged a tooth so that it was loose or cracked?
Yes 
